Abstract Conditional cash transfer (CCT) programs are quickly replacing old welfare programs because they help the poorest members of society both on the short and long terms. On the short term, the extra discretionary income provided by these programs help participant families meet their pressing basic needs. On the long term, these cash transfers are conditional on participants engaging in health and educationrelated activities that directly benefit their children, as an attempt to extract the new generation from the vicious circle of poverty. The impact of CCT programs on their main goals (health, education, and nutrition) has already been widely tested and documented. The main purpose of our current study is to assess the impact of a fully implemented program (Bolsa Familia in Brazil) on consumption behavior. This is important for several reasons. First, CCT programs represent a substantial boost in participants' discretionary income, all funneled into consumption, resulting into a substantial additional demand for certain product categories. Second, critics of CCT programs claim that most of this discretionary income is squandered in superfluous consumption, pushing these poor households into new unsustainable lifestyle. Third, most tests of the impact of CCT programs are based on controlled experiments conducted either before or at the beginning of the program's full implementation. In contrast, our assessment is done after Bolsa Familia has been fully implemented, which required us to design a natural experiment combining propensity scoring with econometric modeling. Based on this natural experiment, we are able to quantify the effect of Bolsa Familia on its participants and also the incremental demand for various product categories generated by this CCT program. Contrary to what detractors of the program claim, we find that most of the extra cash is devoted to essential goods (food, clothing, etc.) rather than superfluous consumption.
Introduction
The main purpose of this study is to measure how a nationwide conditional cash transfer (CCT) program affected consumption priorities among participating families. Conditional cash transfer programs are characterized by periodic payments by the government to extremely poor families that meet certain qualifications such as per capita income below the subsistence level and presence of children or pregnant women in the household [7, 34] . However, in order to receive each of the periodic cash transfers, these families must demonstrate compliance to certain requirements or conditions, such as (a) school attendance by their children and adolescents, (b) immunization and anthropometric tracking of children in the family, (c) pre-natal care of pregnant women, (d) training on nutrition and breast feeding, and/or (e) adult participation in literacy programs [25, 37] .
As we review later, the impact of CCT programs on the targeted behaviors and recipients' welfare has been already extensively investigated [2, 3, 34, 36] . Our study differs from previous ones in two important aspects. First, we focus on how the largest CCT program in the world (Bolsa Familia) affected consumption behavior among the poor families participating in the program. In contrast, previous studies have focused mainly on the impact of these CCT programs on compliance to the conditions imposed by the programs and on general welfare. Second, rather than relying on controlled experiments on relatively small samples [16, 27, 36] conducted before the program was fully implemented, we rely on a large representative national sample of households, to assess the impact of the program after the program has been fully implemented at the national level. Because we assess the impact of the program after full implementation, rather than predicting its potential impact within a controlled experiment, we cannot randomly assign subjects to a control or treatment group in the typical before-after controlled experiment. Instead, we rely on actual implementation data to create a natural experiment, using a modeling approach not previously applied in the evaluation of CCT programs, to the best of our knowledge. Because we do not have before-after measurements under a controlled environment required for the well-known Bdifferences-in-differences^approach for program evaluation, we combine propensity scoring [8, 12, 35 ] with a econometric model of consumer behavior to tease out the net impact of Bolsa Familia on consumption priorities among participating families, several years after the program was fully and nationally implemented. In other words, instead of using controlled experiments to test whether a CCT program might work before its implementation, the focus of our study is in estimating or assessing how the program is actually working after full implementation.
The main purpose of this study is to assess the impact of Bolsa Familia, the world's largest conditional cash transfer program currently in place. This CCT program today directly affects more than 20 % of the Brazilian population and consequently is the subject of considerable political debate. Supporters of the program claim that it was responsible for the emergence of a new class of consumers in the first decade of the twenty-first century [23] and also contributed to the fast growth of the Brazilian economy during the same period. Among CCT programs implemented across the globe, Bolsa Familia is said to have produced the greatest multiplicative effect on the country's economy, with an additional 1 % spent on the program resulting in a 1.8 % increase in the entire country's economic activity [29] . Detractors argue that the program is creating a culture of dependency on handouts, and that substantial (relative to their current income) transfer of cash to extremely poor, uneducated families not accustomed to act as consumers in the marketplace leads them to squander the additional funds into superfluous impulse purchases [32, 40] . We use actual consumption data gathered in the latest national survey of consumer expenditures in Brazil (Pesquisa de Orçamentos Familiares, POF 2009 [31] ) to objectively identify shifts in consumption among participants of Bolsa Familia, via a budget allocation model that allows us to identify two distinctive shifts: (a) a budget effect, which leads households to increase the consumption of non-essentials when they see an increase in their discretionary income and (b) a shift in consumption priorities, which would result in shifts in consumption regardless of the changes in discretionary income. We find that consumption patterns among participants of Bolsa Familia are distinct from comparable households, and there are indeed shifts in consumption priorities, rather than mere shifts due to budget effects. However, we find that these shifts in priorities occur mostly in essential consumption, rather than luxuries, contrary to what is typically claimed by detractors of the program.
Next, we present a brief summary of various conditional cash transfer programs and of their assessment in the literature. We then describe the framework for quasi-experiment design via propensity scoring, and the budget allocation model that we will later utilize to assess the impact of Bolsa Familia on the consumption behavior among its participants. This is followed by the presentation of our empirical work and discussion of its results and implications.
Conditional Cash Transfer Programs
The core of a CCT program is the cooperation and coresponsibility between family and government, each committing towards getting the family off its vulnerable state and improving its living conditions. CCT programs differ from traditional welfare programs because they require proof, on a periodic basis, that the family fulfilled the behavioral commitments made to receive the cash transfer, with the goal of producing a structural shift in the family's socioeconomic condition. Otherwise, families are warned and ultimately taken from the program. This co-responsibility between state and citizenry distinguish CCT programs from traditional welfare programs which typically do not require specific commitments from recipients [25] . CCT programs are grounded on two fundamental dimensions, to overcome abject poverty. On the short run, the direct transfer of cash attempts to alleviate immediate and urgent needs caused by poverty, such as hunger, health, and the disintegration of the family unit. On the long run, CCT programs attempt to disrupt the perpetuation of poverty over generations by inducing advances in the educational status of children and improvements in health and employability of its beneficiaries through the conditionalities. These conditionalities, in turn, potentially lead to social inclusion of the participating families and better job opportunities [19, 22, 25, 46] . The general opinion regarding this form of welfare program is that Bsolid evidence of their positive impacts in reducing short-term poverty and increasing the use of education and health services^( [15] , p. 27). Therefore, CCT programs may play an important role as instruments of income redistribution and economic development for emerging nations.
Since the pioneering CCT programs in Brazil (Bolsa Escola in 1995) and Mexico (Progresa in 1997), there has been a substantial number of new such programs implemented across more than 30 countries, including Argentina, Bangladesh, Bolivia, Brazil, Burkina Faso, Cambodia, Chile, Dominican Republic, Indonesia, Jamaica, Kenya, Mexico, Nicaragua, Nigeria, Panama, Pakistan, Paraguay, Peru, and Turkey. Such programs have seen considerable growth among developing nations, and even in developed ones such as the USA, which implemented its first CCT program in 2007 [5, 30, 47] . These programs have received substantial support from international development agencies, which identified CCT programs as one of the best practices for social protection for populations at a high state of socioeconomic vulnerability [15, 22] .
The largest CCT program across the globe is Bolsa Familia, in Brazil, which has been mentioned as a main contributor for the 4.7 % drop in Brazil's Gini coefficient and a 19 % drop in extreme poverty in Brazil between 1996 and 2004 [45] . Bolsa Familia covers the largest population, benefiting 14 million families facing poverty or extreme poverty, directly transferring over US$ 11 billion annually, with an overall impact that represents 0.5 % of the country's GNP [29] . This program includes conditionalities in health and education. For health, families must commit to maintain a schedule of immunization and anthropometric tracking for children up to 7 years old; females 14 to 44 years old must take annual health checkups and, if pregnant or lactating, must follow a pre-natal care program and periodic checkups of both mother and baby. As for education, all children must show proof of minimum school attendance (85 % for children between 6 and 15 years old, 75 % for those at age [16] [17] ; children up to 15 years old at risk of child labor must also participate in an after-school program with minimum attendance of 85 % [28] .
These CCT programs represent an important departure from traditional paternalistic welfare programs because they are based on the premise that the main causes of poverty are its perpetuation over generations and the lack of investments and accumulation of human capital [18, 44] . CCT programs aim to change behavior within their target population so that, on the long run, these individuals will attain higher standards of living, particularly in terms of health, education, and employability [27, 33, 43] .
The Assessment of Conditional Cash Transfer Programs
Past research has shown how CCT programs changed some behaviors among the beneficiary families. The Opportunity program in New York attained a reduction of 33 % in nutritional deficiency [30] , along with improvements in primary school attendance and perceived well-being [42] . Rawlings and Rubio [34] show that, in Mexico, there was an increase in school attendance of 0.91 % among boys and 1.21 % among girls, from a baseline of 92 %, while in Nicaragua, there was an improvement of 22 % in school attendance, compared to a baseline of 68.5 % among children not benefitting from the CCT program. In Brazil, Lindert et al. [25] show that 96.8 % of Bolsa Familia participants met the school attendance conditionality of the program, compared to a baseline of 85 % among those not benefiting from the program in the same period (from 2004 to 2006). Moreover, in these countries, there was also a substantial reduction in the number of children and adolescents absent from school due to child labor [6, 22] .
In terms of health, Gertler [17] shows that in Mexico, there were an increase of 42 % in visits to health centers among children under 2 years of age and a drop of 12 % in the incidence of acute-care needs, due to the Progresa program. Hoddinott and Skoufias [20] also show a significant impact for Progresa in the growth rate of Mexican children. However, adult Mexicans benefiting from the same program showed higher rates of hypertension and obesity [14] . Rawlings and Rubio [34] point out that in Nicaragua, the general immunization rate among children up to 2 years old increased by 18.3 % over a baseline of 63.6 %, while children up to 3 years old monitored by the program showed a growth rate 29.1 % higher than a baseline of 62.7 %. In Brazil, 99.6 % of the families receiving Bolsa Familia met the requirements related to health (immunization and anthropometric monitoring), while 85.4 % of pregnant women received periodic pre-natal checkups [25] .
In general, one can characterize previous assessments of CCT programs into two types. First, there are many tracking studies, based on independent samples, conducted during the implementation of the CCT program, to gauge improvements in health, housing, nutrition, and employment over time among participants [36] . Second, there are relatively fewer before-after experiments with a control group of non-participants, conducted before or at the early stages of implementation. In these experiments, the researcher selects two samples, one composed of regions or groups of households chosen to participate in the CCT program and another control sample of similar regions or households, who are held without the CCT benefit, as a control [39, 36] .
In the first type of cross-sectional tracking study, the main potential problems are (a) typically, the samples utilized in each period are independent from previous ones, making it impossible to track longitudinal changes at the individual level, limiting the researcher to aggregate comparisons that confound longitudinal shifts with sampling errors; (b) sample sizes in each tracking survey tend to be small, reducing the statistical power of the longitudinal assessment of the CCT program [11] ; (c) these tracking surveys are conducted for the specific purpose of assessing the CCT program, which is likely to bias the respondents' reporting [39] ; and (d) data on behaviors beyond the conditionalities of the program, such as how the transferred funds were spent, are typically gathered in interviews, rather than in a detailed diary, leading to over (under)-reporting of socially (un)desirable consumption [21] .
The main problems with the second type (experimental) of assessment for a CCT program are that (a) they tend to be conducted before the plan in fully implemented, when it is still possible to randomly allocate subjects to receive or not the cash transfers and to measure behaviors before participation in the program [1] ; (b) random assignments to treatment and control are difficult to obtain in field experiments associated with a social program, because it is difficult to isolate participants from non-participants, which results into selection biases [39] ; (c) the use of a Bbefore^measurement in the typical before-after experiment results in an interactive testing bias whereby the prior measurement influences how the subject will respond to treatment [26] ; (d) given that the treatment group receives a conditional cash transfer, it is likely that the dropout rate in this group will be lower than in the control group [4] ; and (e) because of the potential communication between participants and non-participants in a social program, and because it would be unethical and politically infeasible to prevent qualifying families to join the CCT program, there will likely be migration of subjects from the control to the treatment group [39] .
Overall, the main difficulty in assessing a CCT program after it has been implemented is that qualifying households self-select to participate in it. It would be politically untenable (and unethical) to prevent qualifying families from participating in the program only for the sake of experimentation, once it has been implemented. After all, these programs have great social and economic impact and have the potential to alter the lives of the most vulnerable members of society. Even if such a random assignment was possible, these social programs are public and highly publicized, therefore qualified families will likely learn about them from neighbors, family, and friends. Once the program has been implemented (as is the case here), the researcher loses the ability to manipulate treatments and outcome measurements in a controlled field experiment. This is the main reason we propose a Bnatural^experiment based on data that was not gathered with the purpose of assessing the CCT program, in which reporting households were not primed in any way regarding the CCT program with any sort of prior measurement attempt, and data were gathered via consumption diaries with direct personal supervision. We rely on propensity scoring [35] to adjust the sample from a national consumer-expenditure survey, so that we obtain a comparable Bcontrol^group for an after-only quasi-experiment, thereby avoiding the problems identified above for the cross-sectional tracking studies and field experiments conducted in the past to assess CCT programs. We also rely on an econometric model to measure the impact of the program after accounting for other observed and unobservable differences between participants and non-participants. Crosssectional tracking studies and field experiments are useful methods for testing a CCT program prior to its implementation, or for tracking its progress during implementation. The methodology we describe and apply in this study is more appropriate to our case, where the focus is on assessing a CCT program after it has been implemented.
A common characteristic of the literature on the effect of conditional cash transfers is its focus on social impacts, in terms of health and education. However, as noted in the literature, CCT programs affect participants in ways that go well beyond the conditions imposed to the participants. The first impact relates to the role of CCT programs as a source of income for the participating families. Malucio and Flores [27] show that the RPS program in Nicaragua is responsible for 18 % of the annual expenditures by the participating households. Skoufias [43] verified that Progresa in Mexico contributed to an increase of 20 % in the consumption budget among participating households, relative to their budget prior to joining the program.
A second impact is the shift in consumption priorities. Rawlings and Rubio [34] found that the consumption budget among participants in the Progresa program increased by 13 %, while expenditures in food was 11 % higher among participating households. These authors also found that the higher food expenditures were directed towards fruits, vegetables, legumes, and animal protein. According to Handa and Davis [18] , the PRAF program in Honduras, RPS in Nicaragua, FA in Colombia, and Progresa in Mexico produced a significant increment both in the purchase of food and in caloric consumption [27] . To the best of our knowledge, there is limited empirical evidence on how CCT programs affect consumption behavior beyond food consumption, despite the substantial discretionary income injected by such programs; Bolsa Familia, in Brazil, is credited for putting an extra R$ 24 billion in the hands of its participants in 2013 [29] . Critics of Bolsa Familia claim that a considerable portion of this discretionary income given to households below the poverty rate is squandered in luxuries [10, 40] , although there is limited empirical evidence in the literature to support these critics. The natural experiment we conduct in our study attempts to document the shifts in consumption that can be attributed to Bolsa Familia as a conditional cash transfer.
Designing a Natural Experiment from Cross-sectional Data with Propensity Scoring
Our main purpose is to understand how conditional cash transfers affect the pattern of consumption among participating families. First, one would expect a Bbudget effect^because, as more cash is available to these low-income families, it is likely to be directed for consumption. Because these families were living at the subsistence level before joining the program, thereby not meeting their basic needs, one would expect the additional cash to be spent on basic necessities, rather than non-essentials, unless consumption priorities somehow shift because of the cash transfers. This shift in consumption priorities is one of the most common criticisms of cash handouts to the poor without any constraints on how it can be spent [10, 32, 40] , but only with conditions to receive the cash transfer. Supporters of CCT programs, on the other hand, argue that access to public services, more education, and social assistance induce more conscientious shifts in consumption priorities, leading to changes in consumption towards basic essentials.
In order to isolate the budget effect from shifts in consumption priorities associated with Bolsa Familia, we utilize data from a nationwide household expenditure survey (Pesquisa de Orçamentos Familiares-POF) conducted by the Brazilian Geo-Statistical Institute (IBGE) in 2009, after this CCT program had been already fully implemented. This expenditure survey included a detailed diary-based description of the household consumption budget across all categories of goods and services, as well as a complete socioeconomic and demographic profile of the household and its members. The survey also contained information about the household's participation in Bolsa Familia, including the amount of cash transferred during the year. Most importantly, the geographically and demographically stratified sample of 50,013 households is projectable to the population of 58 million households in Brazil during that period.
Instead of relying on a controlled Bbefore-after^experi-ment on a small sample, we will compare the behavior of Bolsa Familia participants to non-participants based on a large-scale cross-sectional study of a nationally representative sample of households in 2009, from the Brazilian national survey of household budgets (or POF as it is known in Brazil). However, cash transfer programs are specifically targeted to low-income families with pregnant women, young children, or school-age children [45] following a selection rule unknown to the researcher at the household level. Moreover, households self-select into the program, because some of these disenfranchised families lack information about it, and might not be willing or able to meet its conditions. Therefore, one must take into account this unknown (self-) selection rule when comparing participants to non-participants. In other words, in order to identify a Bcontrol^group of comparable families not participating in Bolsa Familia, one must take into account the unobservable selection decisions made by the target population and policy makers. To define this comparable sample of non-participants of Bolsa Familia, we first select all non-participating households in the POF survey that fall in the same per capita income range as the net (before cash transfers) income range of participants, resulting into a sample of 30,647 non-participants and 9035 participants. We then use propensity scoring [8, 12, 35 ] to weight each non-participant according to their likelihood of qualifying for the Bolsa Familia program with the goal of producing a weighted sample of n o n-p ar t i ci p an t s th at i s e qu i v a l e n t in s i z e a n d sociodemographic profile to the sample of participants to the Bolsa Familia program.
Propensity scoring is now commonly applied to estimate causal treatment effects from non-experimental data (see [8, 12] for a review). The main goal of propensity scoring is to balance two non-experimental groups on observed covariates so that a model estimated on the propensity-adjusted data can produce unbiased estimates of the effects of a treatment distinguishing the two groups. Propensity scoring is particularly useful when random assignment of subjects into treatment and control groups is not feasible, ethical, or politically justifiable, when subjects may self-select into the experimental cells. This is exactly the case here, in assessing the impact of Bolsa Familia after its full implementation, where qualified households decide, on their own, whether to participate in the program, and therefore, a before-after experimental design with randomly assigned treatment and control groups is not feasible.
The main disadvantage of natural experiments such as the one we designed is that the nonrandom selection of participants (treatment) and non-participants (control) may result in differences between the two groups that can be mistaken for treatment effects (selection bias). On the other hand, participants, treatments measurements, and overall settings in these natural experiments may reflect real-world conditions better than controlled, randomized experiments. Therefore, a crucial step in analyzing the results from quasi-experiments is the balancing of treatment and control groups to minimize potential selection biases [41] . Propensity scores are typically obtained by fitting a logistic regression explaining group (treatment/control) assignment as a function of subject characteristics that are believed to explain (self-) selection. Predicted group membership probabilities are then used as propensity scores for sample matching, stratification, covariance adjustment, or weighting each subject. A comprehensive discussion of the different approaches is beyond the scope of our application, and we therefore direct the reader to Shadish et al. [41] and Caliendo and Kopeinig [8] for more details and for testimonies on the validity of the results obtained from propensityscored quasi-experiments.
To obtain the sampling weights, we first estimate a binary logistic regression explaining program participation as a function of household demographics that potentially explain differences between participants and non-participants. We then use the predicted probability of program participation for each household in our sample, to define a control group that is comparable to the treatment group before receiving the benefits from the program. Table 1 presents the estimates for this logistic regression explaining participation in Bolsa Familia in 2009. In general, these results are not surprising; they indicate that the likelihood to participate in Bolsa Familia is lower for educated high-income households headed by single males (compared to single females), with children younger than school age, living in metropolitan areas of the South, Midwest, and Southeast (the richest regions in Brazil). As one would expect, participation in Bolsa Familia is more likely for households headed by less-educated middle-aged adults with kids in school age, living in the rural areas or small towns of the North and Northeast (the poorest regions in Brazil). While the estimates of the logistic regression have general face validity, this is not our main purpose for the model, especially because these participation probabilities reflect both self-selection and qualification for the CCT program. We are more interested in the estimated Bolsa Familia participation probabilities assigned to each household, which we will use as the propensity weights to obtain a control group of nonparticipants with similar characteristics as the Btreatment( participant) group.
In order to ascertain that the sample of non-participants of Bolsa Familia is comparable to participants after the former are weighted by their propensity scores (thereby minimizing the potential for selection bias between our weighted control and treatment groups), we compare their demographic profiles in Table 2 . With only two major exceptions (North and Northeast), the two samples are indistinguishable at the p<0.01 statistical significance level, despite the strong statistical power of the test (due to the large sample involved). The North has a lower share of participants (18.3 %) than non-participants (20.3 %), while the Northeast has a higher share of participants (58.9 %) than non-participants (56.2 %). While these differences are statistically significant at the p<0.01 level, they are relatively small in magnitude, reflecting similar profiles for both groups. Moreover, these differences reflect a widely discussed bias of Bolsa Familia in favor of the Northeast, the strongest political base for the government granting these cash transfers. For the other important variable (per should expect a household with many older kids to require a higher per capita income (and consumption budget) than another household with a single adult and no children to maintain the same standard of living. Therefore, to compare weighted non-participants and participants on net per capita income, we ran a linear regression explaining this variable as a function of household composition and participation in the Bolsa Familia program. We found that, after accounting or family composition, program participation had no statistically significant impact (at the p<0.01 level) on net (of cash transfers) per capita income, thereby leading to the conclusion that the control group is also comparable to Bolsa Familia participants on this important variable. Based on these and previously discussed comparisons, we conclude that propensity scoring produces a sample of nonparticipants that are directly comparable to participants of Bolsa Familia in 2009.
Assessing the Impact of Bolsa Familia on Consumption with a Random-Effects Budget Allocation Model
The propensity scoring described and tested above allows us to infer the impact of Bolsa Familia on the consumption behavior of its participants without relying on a controlled before-after controlled experiment, which is not feasible in the assessment of a program after it has been already fully implemented. However, propensity scoring only accounts for observable differences between Btreatment^and Bcontrolĝ roups in our natural experiment. In order to also control for unobservable differences between the two groups, we need a model that measures the impact of program participation on behavior, while accounting for both observable and unobservable effects across participant and non-participant households. We want to compare the observed consumption of participants and equally qualified non-participants to understand how the additional discretionary income offered by the Bolsa Familia might have affected the behavior of its participants, after taking into account observed heterogeneity (via exogenous Obviously, the cash transfer will produce an increase in the consumption budget, because participants are among the poorest families in the country, and therefore all discretionary income will be devoted to consumption. However, it is also possible that participation in the program may lead to unanticipated shifts in consumption priorities, leading to changes in the way the consumption budget is allocated across categories. For this comparison, we apply the budget allocation model of Du and Kamakura [13] to the reported expenditures by the 39,682 households selected from the POF sample, across the 21 categories defining their consumption budget. This budget allocation model offers many benefits for understanding how the consumption patterns of participants of Bolsa Familia differ from comparable non-participants. First, it takes into account the multivariate nature of the decision-making process, assuming that each household had to allocate its discretionary income across multiple competing consumption categories, to meet its needs throughout the year. Second, the model handles the unique characteristics of the observed allocations, with many categories receiving zero budget allocations that vary considerably across households and a clear budget constraint that also varies across households. Third, this budget allocation model allows us to isolate two important drivers of the observed allocations: (a) consumption priorities, which determine how a household prioritizes the allocation of the limited discretionary income across the various consumption categories to meet the needs of the household, and (b) a budget effect, which forces households with more limited discretionary incomes to focus their allocations towards essential consumption categories and allows wealthier households to Bsplurge^on non-essential consumption. Finally, and most importantly for our purposes, this budget allocation model allows us to explain the differences in consumption priorities across households, allowing us to isolate the impact of Bolsa Familia, from other household characteristics.
Following Du and Kamakura [13] , we assume that household i maximizes a direct utility function G(q i ) over a set of J non-negative quantities q i = (q 1i , q 2i , …, q Ji ) for all consumption categories, subject to a budget constraint p ′ q i ≤ m i , where p = (p 1 , p 2,… p j ) ′ > 0 contain the price for the competing consumption categories, and m i is household i's total (exogenous) consumption budget. Following Du and Kamakura [13] , we use the Stone-Geary utility function, which has the following form:
where α ji >0 is a household-specific Btaste^parameter defining its consumption priorities for category i and (q ji −β j )>0. This budget allocation problem implies that the household incrementally allocates its disposable income to the consumption category that produces the highest marginal utility per dollar, contrary to Du and Kamakura [13] , we specify the budget allocation model directly on the value spent on each consumption category, thereby ignoring prices. We do this because we are analyzing consumption on only 1 year, and therefore prices do not vary within each category. The only possibility to consider prices would have been to consider regional prices for each consumption category and each household, which unfortunately were not available to us. Therefore, the estimates obtained from the budget allocation model should be interpreted as preferences or priorities for expenditures, rather than quantity consumed in each category.
Instead of allowing only for unobserved heterogeneity (i.e., diversity in underlying preferences not accounted by the observed predictors) in the taste parameter (α ji ) for each category i, as in Du and Kamakura [13] , we also explain the households' consumption priorities using descriptors of the households' composition and their treatment/control status, captured by the predictor vector (W i )
where & γ j = intercept for consumption category j. & Z i = k-dimensional factor scores for household i that capture unobserved heterogeneity in consumption priorities across households. & λ j = k-dimensional factor loadings for category j, which capture correlations among consumption categories due to unobserved differences in consumption priorities across households. & W i = vector of exogenous characteristics of household i, to account for demographic effects, (including treatment/ control status) on consumption priorities. The following demographic characteristics, available in the POF database, are considered: Calibration of the model on this sample, weighted by the projection weights (to project the sample to the population of households in Brazil in 2009) and propensity lead to the measures of fit shown in Table 3 . For each consumption category, Table 3 reports two measures of fit. The first one (hit-rate) measures the ability of the model in identifying buyers and non-buyers of the category. In this regard, the budget allocation model performs more poorly in categories with lower incidence across households, such as travel, jewelry and accessories, and health insurance than in categories that are consumed across most households, such as food at home and utilities. The second measure of fit shows the percentage of variance explained by the model for expenditures observed among households consuming the category. Considering that these measures of fit were computed across a very large sample of close to 40,000 households across 20 consumption categories on highly truncated data and that the data are error-prone annualized estimates from weekly and monthly reported expenses, we characterize the fit of the budget allocation model as adequate.
Parameter estimates from the budget allocation model are reported in Table 4 . Estimates for the CCT dummy predictor in Table 4 clearly show that participants in the Bolsa Familia have different revealed preferences for the competing consumption categories than those not participating in the program, after accounting for other observed and unobservable differences. From these estimates, one can see that CCT has a positive coefficient for all consumption categories, implying that CCT recipients have a lower priority for housing (defined as the benchmark in the budget allocation model) than nonrecipients relative to all other consumption options. This might be due to the fact that housing consumption cannot be as easily adjusted on the short/medium term as other types of consumption (e.g., food, personal care), and therefore CCT recipients are less prone to allocate their extra consumption budget to it. Another potential explanation for this lower revealed priority for housing is the bias of Bolsa Familia towards household in the Northeast, discussed earlier; housing costs are lower in that region than in most of the country, and Values in italics are statistically significant at the p<0.01 level since expenses are not adjusted by regional price differences, these lower costs would appear as a lower revealed preference or priority for housing. In general, the estimates in Table 4 cannot be directly interpreted, because they represent the effect of the CCT predictor in each of 20 competing consumption categories, and therefore they must be interpreted in the same way one would interpret the estimates from a multinomial Logit model, relative to a baseline category (housing). For this reason, we use the algorithm shown in Kamakura and Du [24] to produce counterfactual simulations that show more directly how consumption patterns among participants in the Bolsa Familia might have changed due to the CCT program. We use this algorithm to simulate how participants of Bolsa Familia (weighted by the sampling projection factors, in order to project the POF 2009 sample to the Brazilian population of households in 2009) distributed their consumption budget under three different scenarios:
1. No cash transfer-This is the baseline scenario, simulating consumption without any cash transfer from Bolsa Familia, given the parameter estimates in Table 3 , and individual household scores Z i . 2. Cash transfer, no priority shift-In this scenario, we exclude the impact of the CCT program on priority shifts; this scenario, compared to the baseline one, allows us to isolate budget effects due to Bolsa Familia. 3. Cash transfer, priority shift-This scenario allows us to measure the full impact of the Bolsa Familia program on the consumption behavior of participating households, when compared to the baseline scenario.
The results from the three policy simulations described above are displayed in Table 5 , projected for the population of Brazilian households at the time of the POF survey (2009). According to these projections, about 7.5 million households (about 13 % of a projected population of 59 million households in 2009 based on our sample) benefited from the Bolsa Familia. The results on Table 5 may be interpreted as those from a post-test or after-only quasi-experiment [26] with the control group defined by propensity scoring. Therefore, the estimated effects represent differences between households who participated in Bolsa Familia during 2009 and families with comparable (pre-CCT) profiles who did not participate in the program. Based on our sample of 9035 participant families, we estimate that Bolsa Familia resulted in an injection of R$ 7.5 billion in discretionary income, representing an increment of 10 % in buying power for participant families. Our results clearly indicate that participants of Bolsa Familia assign lower consumption priority to housing, public transport, and utilities than comparable non-participants. This lower priority could be due to the bias of Bolsa Familia towards households in the Northeast (as shown in Table 2 and discussed earlier), where the cost of living, and particularly the cost of housing, is lower than that in the South, Southeast, and Midwest.
Contrary to what critics of the program claim, our empirical results indicate that this discretionary income was not squandered into superfluous consumption. According to our results, 47 % of the incremental budget was spent on food and beverages (at home and away from it), with an additional 9 % spent on apparel. Other categories with substantial share of the incremental budget include cleaning products (5.8 %) and health (5.4 %), suggesting a focus towards covering basic essentials, rather than splurging on superfluous consumption. Two of the most non-essential categories (communications and recreation and culture) received less than 5 % of the extra budget.
Most importantly, the impact of Bolsa Familia on consumption created substantial new demand for basic, essential goods. Focusing on the essential categories with the largest share of incremental consumption (food and beverages, apparel, cleaning products, and health), the Bolsa Familia program represented an additional R$ 4.4 billion in demand for basic goods, or an increase of 13 % in the demand for these goods in 2009 among participant households. This incremental demand for essential goods becomes more substantial when one takes into account that participants of Bolsa Familia are highly concentrated in the North and Northeast regions; based on the entire sample of POF 2009, we estimate that the North and Northeast account for over 78 % of all Bolsa Familia participating households, compared to only 33 % of the population of households in the country.
Conclusions and Discussion
The main challenge we faced in this study was the assessment of a social program after it had been fully implemented. The distinction between testing a social program before and assessing its impact after full implementation is more than merely semantic. Testing whether a new social program will work provides the researcher the freedom to randomly allocate subjects to treatment and control groups, and to measure outcomes before and after the subjects' exposure to the program, leading to the well-known Bbefore-after with control^exper-imental design [26] . Even in these controlled preimplementation tests, one must deal with threats to internal validity, such as migration of subjects from one treatment to another, dropouts, etc. because, in a field study, the experimenter does not have full control over exposure to the treatment. Assessing whether a social program is working after full implementation, on the other hand, limits the ability of the researcher to manipulate exposure to the program and to measure outcomes before the program's implementation. That is precisely the challenge we faced in this study, which we attempted to circumvent by combining two approaches.
First, because we did not have control over who received the conditional cash transfers, we relied on propensity scoring to define a sample of households who did not participate in the Bolsa Familia program, but was comparable to the sample of participants, after the proper propensity weighting. With propensity scoring, we managed to define a comparable weighted sample of non-participants of the CCT program and build an after-only quasi-experiment.
Second, in order to analyze the data from this quasiexperiment and tease out different effects of the cash transfers on consumption behavior, we applied a budget allocation model where participation in Bolsa Familia was one of many predictors explaining the observed allocation of the consumption budget across 20 categories. This model was necessary because we wanted to ensure that observable (and unobservable) differences between participants and non-participants were still accounted for, when assessing the impact of the CCT program, and because we wanted to tease out two effects of the CCT program on consumption: the budget effect, by which consumers tend to spend more on non-essentials when facing any sort of windfall (when the normal budget already covered essential consumption), and true shifts in consumption priorities. Accounting for unobservable differences in consumption priorities is particularly important because propensity scoring only accounts for observable factors that lead households to participate (or not) in a welfare program.
Based on this hybrid approach, we found that 7.5 million households directly benefitted from Bolsa Familia in 2009, representing close to 13 % of the population of households in the country. Because the poorest households in Brazil tend to have a larger number of members, the reach of Bolsa Familia in 2009 was even greater when measured in number of benefitted individuals. In 2013, the program served 13.8 million households, representing about a quarter of the Brazilian population [9] .
We estimate that the CCT program resulted into R$ 7.5 billion in additional discretionary income injected into the economy in 2009, mostly in the North and Northeast of Brazil, which accounted for 78 % of participants in the program. Despite of the claim by critics of this welfare program that participants squander their easily earned extra cash on superfluous consumption, we found that essential consumption absorbed the majority (more than 65 %) of the additional discretionary income.
In our policy simulations, we assumed that all the cash transferred to participants of the program would be devoted to consumption. We made this assumption because only households below the poverty level qualified for this program, and therefore, these households had no access to credit to pay back, and had no means to divert the extra income towards savings or investments.
The analyses and conclusions reported in our study only refer to the direct impact of Bolsa Familia on the consumption behavior of participant households. It is highly likely that the injection of R$ 7.5 million in areas populated by the most poor households in the country would have had a multiplicative effect [29] , because of the generally high concentration of poverty in the North-Northeast and in the periphery of large urban centers [38] . At a national level, experts estimate that an extra 1 % spent on Bolsa Familia would result in an increase of 1.8 % in the country's GDP [29] .
Our study is also limited to the impact of the CCT program on consumption on a single year. It is likely that the extra demand for essential goods created in the poverty pockets of the country will result in inflation without the necessary investments in infrastructure and production capacity, along with improvements in productivity to increase supply. It is also possible that the exposure to extra discretionary income over extended periods may result in some form of dependence on the long run, unless extra measures are taken to increase human capital among participants. We leave the study of these important long-term effects of Bolsa Familia for future research.
